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Experimental 

Crystal data 

(C 7 H 11 N 2 ) 2 [Mn(NCS) 4 (C 7 H 10 N 2 ) 2 ] 

M, = 777.96 

Triclinic, PI 

a = 11.7307 (8) A 

b = 11.9010 (9) A 

c = 15.4224 (12) A 

a = 102.520 (9)° 

P = 96.794 (9)° 

Data collection 

Stoe IPDS-1 diffractometer 
Absorption correction: numerical 

(X-SHAPE and X-RED32; Stoe 

& Cie, 2008) 

T min = 0.873, T m „ = 0.968 



Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.121 

S = 1.02 

9338 reflections 



y = 107.400 (8)° 
V = 1966.6 (3) A 3 
Z = 2 

Mo Ka radiation 
Li = 0.59 mm -1 
T = 180 K 

0.18 x 0.11 x 0.05 mm 



24452 measured reflections 
9338 independent reflections 
6752 reflections with I > 2o'(7) 
R„, = 0.041 



450 parameters 

H-atom parameters constrained 
A/w = 0.80 e A~ 3 
Ap mi „ = -0.72 e A~ 3 



In the crystal structure of the title compound, 
(C 7 H 11 N 2 ) 2 [Mn(NCS) 4 (C 7 H 10 N 2 ) 2 ], the manganese(II) cations 
are coordinated by four TV-bonded thiocyanate anions and two 
TV-bonded 4-(dimethylamino)pyridine ligands into discrete 
complex dianions. For charge balance, two 4-(dimethylamino)- 
pyridine counter cations are present, which do not coordinate 
to the metal cation. The asymmetric unit consists of one 
manganese(II) cation, four thiocyanate anions and two 4- 
(dimethylamino)pyridine ligands, as well as two protonated 4- 
(dimethylamino)pyridinium cations. The discrete complex 
anions are connected to the non-coordinating pyridinium 
cations by weak N— H- • S hydrogen-bonding interactions. 

Related literature 

For general background, see: Boeckmann & Nather (2011, 
2012). 




Table 1 

Selected bond lengths (A). 



Mnl-Nl 


2.1928 (17) 


Mnl 


-N4 


2.2535 (18) 


Mnl-N2 


2.2014 (19) 


Mnl 


-N20 


2.2561 (16) 


Mnl-N3 


2.2468 (19) 


Mnl 


-N10 


2.2659 (16) 


Table 2 


geometry (A, °). 








Hydrogen-bond 








D-H ■ A 


D-H 


H-A 


D-A 


D-H- - A 


N30-H30- ■ S4 


0.88 


2.36 


3.217 (2) 


165 


N40-H40/1- ■ S3' 


0.88 


2.35 


3.213 (3) 


166 



Symmetry code: (i) x + \,y + 1, z + 1. 



Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X- 
AREA; data reduction: X-AREA; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL 
(Sheldrick, 2008) and DIAMOND (Brandenburg, 2012); software 
used to prepare material for publication: XCIF in SHELXTL. 

We gratefully acknowledge financial support by the State of 
Schleswig-Holstein and the Deutsche Forschungsgemeinschaft 
(Project 720/3-1). We thank Professor Dr Wolfgang Bensch for 
access to his experimental facility. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2182). 
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(thiocyanato-KA/)manganate(ll) 

Susanne Wohlert, Inke Jess and Christian Nather 

Comment 

The structure determination was performed during a project on the synthesis, thermal and magnetic properties of 
coordination compounds based on transition metal thiocyanates and neutral N-donor co-ligands (Boeckmann & Nather, 
2011 & 2012). In order to investigate the influence of the co-ligand, N,N'-dimethylaminopyridine was reacted with 
manganese(II) thiocyanate which resulted in the formation of crystals of the title compound that were identified by 
single-crystal X-ray diffraction. 

In the crystal structure of the title compound each manganese(II) cation is coordinated by four N-bonded thiocyanato 
anions and two N-bonded dimethylaminopyridine ligands (Fig. 1). The MnN 6 octahedra are slightly distorted with 
distances in the range of 2.1928 (19) A to 2.2659 (16) A (Table 1). The angles arround the manganese(II) cations are 
ranging from 87.73 (6)° to 92.86 (7) ° and 173.95 (6) ° to 178.78 (7) ° (Table 1). There are additional protonated di- 
methylaminopyridine ligands that does not coordinate to the metal cations, but which are linked to the complex cations 
by weak intermolecular N-H— S hydrogen bonding, which are ranging from 3.213 (3) A (N40-H40A---S3[1 +x, 1 +y, 1 + 
z]) to 3.217 (2) A (N30-H30-S4, see Fig. 2). 

Experimental 

MnS0 4 xH 2 0, Ba(NCS) 2 x3H 2 0 and N,N'-dimethylaminopyridine were obtained from Sigma Aldrich. 0.15 mmol (26 mg) 
Mn(NCS) 2 and 0.3 mmol (58.3 mg) dimethylaminopyridine were reacted with 1 mL ethanol in a snap cap vial. After three 
days yellow colored block-shaped single crystals of the title compound were obtained. 

Refinement 

All C-H and N-H H atoms were located in difference map but were positioned with idealized geometry (methyl H atoms 
allowed to rotate but not to tip) and were refined isotropic with J7 iS0 (H) =1.2 U eq (C, N) (1.5 for the methyl H atoms) using 
a riding model with = 0.95 A, CmethylH = 0.98 A and N— H = 0.88 A. 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X-AREA (Stoe & Cie, 2008); data reduction: X-AREA (Stoe 
& Cie, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 
2012); software used to prepare material for publication: XCIF in SHELXTL (Sheldrick, 2008). 
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Figure 1 

Crystal structure of the title compound with labeling and displacement ellipsoids drawn at the 50% probability level. 




Figure 2 

Crystal structure of the title compound with view along the crystallographic fc-axis. Intermolecular hydrogen bonding is 
shown as dashed lines. 

Bis[4-(dimethylamino)pyridinium] bis[4-(dimethylamino)pyridine- fcN 1 ]tetrakis(thiocyanato-KiV)manganate(ll) 

Crystal data 

(C 7 H 11 N2)2[Mn(NCS)4(C7H 1 oN 2 )2] Triclinic, PI 

M r = 777.96 Hall symbol: -P 1 
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a = 11.7307 (8) A 
b= 11.9010(9) A 
c= 15.4224(12) A 
a = 102.520 (9)° 
P = 96.794 (9)° 
y= 107.400 (8)° 
V= 1966.6(3) A 3 
Z=2 

^(000) = 814 
Data collection 

Stoe IPDS-1 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi scan 

Absorption correction: numerical 

(X-SHAPE and X-RED32; Stoe & Cie, 2008) 
T mm = 0.873, IT max = 0.968 

Refinement 

Refinement on T 72 

Least-squares matrix: full 

R[F* > 2o<^)] = 0.044 

wR(F 2 ) = 0.121 

5= 1.02 

9338 reflections 

450 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



D x = 1.314MgnT 3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 24452 reflections 
6= 2.6-28.0° 
= 0.59 mnr 1 
T= 180K 
Block, yellow 
0.18 x 0.11 x 0.05 mm 



24452 measured reflections 
9338 independent reflections 
6752 reflections with / > 2o(I) 
R mt = 0.041 

6 mlBL = 28.0°, # min = 2.6° 



A = -15->15 
& = -15->15 
/ = -20^20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/ta 2 ^ 2 ) + (0.0727P) 2 + 0.0822P] 

where P = (F a 2 + 2F 2 )/3 
(A/a) max = 0.001 
Ap max = 0.80 e A" 3 
A/w = -0.72 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


77 

"^iso ' >^eq 


Mnl 


0.68016 (2) 


0.43208 (2) 


0.733534 (19) 


0.03223 (9) 


Nl 


0.58727 (17) 


0.35462 (17) 


0.83317 (13) 


0.0465 (4) 


CI 


0.5433 (2) 


0.29723 (19) 


0.87948 (16) 


0.0449 (5) 


SI 


0.48122 (9) 


0.21875 (8) 


0.94635 (7) 


0.0889 (3) 


N2 


0.81931 (17) 


0.57958 (16) 


0.84005 (13) 


0.0479 (4) 


C2 


0.90686 (19) 


0.65777 (17) 


0.87884 (14) 


0.0387 (4) 


S2 


1.03117(6) 


0.76864 (5) 


0.93376 (6) 


0.0679 (2) 


N3 


0.54216 (18) 


0.28333 (16) 


0.62122 (14) 


0.0516(5) 


C3 


0.45842 (18) 


0.19649(17) 


0.59757 (13) 


0.0363 (4) 
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1.1834 




1 1 A 

1.3624 


A AT7* 

0.077* 




XT/1 1 

JN41 


1.28Ujj (lo) 






1 A/1 1 ^1 C\ 

l.U413o (ID) 




1 dene /1 a\ 
l.Uoj /8 (14) 


A A/1 A C iA\ 

U.U44D (4) 




C45 


1.3279 (2) 






A A/" /I O 

0.9643 (2) 




1.02188 (19) 


A AC c c f r\ 

0.0555 (6) 




H45A 


1.4171 






0.9935 




1.0382 


A AOTik 

0.083* 






1 

1 . JUZ / 












0 OUT.* 




H45C 


1.2959 






0.8799 




1.0259 


0.083* 




C46 


1.2060 (2) 






1.1027 (2) 




1.0441 (2) 


0.0581 (6) 




H46A 


1.1233 






1.0732 




1.0556 


0.087* 




H46B 


1.2030 






1.0853 




0.9786 


0.087* 




H46C 


1.2416 






1.1911 




1.0714 


0.087* 




Atomic displacement parameters (A 2 ) 




U n U 22 




LP 1 




jjn 


U [3 


JJ23 


Mnl 


0.02959(15) 0. 


.02651 (13) 0.03901 (16) 


0.00659 (10) 


0.00554(11) 


0.01014(11) 


Nl 


0.0466 (10) 0 


.0481 


(10) 0.0521 


(11) 


0.0159(8) 


0.0183 (9) 


0.0232 (8) 


CI 


0.0484 (12) 0. 


.0459 


(11) 0.0602 


(13) 


0.0322 (10) 


0.0241 (11) 


0.0243 (10) 


SI 


0.1152(7) 0. 


.0995 


(6) 


0.1337 


(7) 


0.0841 (6) 


0.0926 (6) 


0.0925 (6) 


N2 


0.0442 (10) 0 


.0363 


(9) 


0.0529 


(11) 


0.0093 (8) 


-0.0018 (9) 


0.0028 (8) 


C2 


0.0388 (11) 0. 


.0325 


(9) 


0.0478 


(11) 


0.0203 (8) 


0.0054 (9) 


0.0069 (8) 


S2 


0.0375 (3) 0. 


.0424 


(3) 


0.1037 


(6) 


0.0146 (2) 


-0.0138 (3) 


-0.0082 (3) 


N3 


0.0442 (10) 0 


.0387 


(9) 


0.0582 


(12) 


0.0076 (8) 


-0.0057 (9) 


0.0025 (8) 


C3 


0.0367 (10) 0. 


.0362 


(9) 


0.0368 


(10) 


0.0177 (8) 


0.0022 (8) 


0.0065 (8) 


S3 


0.0525 (4) 0. 


.0541 


(3) 


0.0742 


(4) 


-0.0096 (3) 


0.0026 (3) 


0.0156(3) 


N4 


0.0523 (11) 0. 


.0505 


(10) 0.0601 


(12) 


0.0184 (9) 


0.0235 (10) 


0.0282 (9) 


C4 


0.0417(11) 0. 


.0404 


(10) 0.0347 


(10) 


0.0215 (8) 


0.0103 (8) 


0.0131 (8) 


S4 


0.0672 (4) 0 


0586 


(4) 


0.0569 


(4) 


-0.0107 (3) 


0.0068 (3) 


0.0244 (3) 
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XT1 A 

JN10 


A AO O 1 

0.0525 


(8) 


a at 1 n 
0.03 1 / 


/OA 

(/) 


A AO H A /OA 

0.03 /4 (o) 


A AAAO /AA 

0.0098 (6) 


A AACA /OA 

0.0050 (/) 


A AATA 
0.00 /9 


/AA 

(6) 


P 1 A 

CIO 


A A /IO A 

0.0426 


/l 1 \ 

(11) 


A AT CO 

0.0352 


/AA 

(9) 


A AT jCA / 1 AA 

0.0369 (10J 


A A 1 1 A /OA 

0.0114 (8) 


A AACA /OA 

0.0050 (8) 


A AATO" 
0.00 / / 


/OA 

(8) 


pi i 
Oil 


A A/1 O 1 

0.0421 


/l 1 \ 

(11) 


A AT T 1 

0.033 1 


/AA 

(9) 


A A/1 A 1 / 1 OA 

0.0491 (12) 


A AAAO /OA 

0.0098 (8) 


A A 1 OO /OA 

0.0129 (9) 


0.0036 


/OA 

(8) 


C12 


A AOO 1 

0.0291 


(\ A A 

(10) 


A AO AO 

0.0269 


/OA 

(8) 


A AAA 1 /1 /I A 

0.0661 (14J 


A AACO" ZO"A 

0.005 / ( /) 


A AAOO /OA 

0.0088 (9) 


0.0121 


(9) 


C13 


A AT A 1 
0.0361 


(11) 


A AT A O 

0.0568 


/OA 

(9) 


A A/1 OO" / 1 OA 

0.048 / (12) 


A AAOA /OA 

0.0086 (8) 


A AAAA /AA 

0.0000 (9) 


0.0135 


(9) 


p 1 /I 

L14 


a at /ta 

0.0369 


/ 1 A A 

(10) 


A AT O 

0.0353 


(9) 


a m/n / 1 aa 

0.0369 (10) 


A AAOO /OA 

0.0088 (8) 


A A A A O ZO\ 

0.0042 (8) 


0.0069 


(8) 


XT 1 1 

Nil 


A A A CO 

0.0457 


/i i \ 

(11) 


A A A O 1 

0.0421 


/1 A\ 

(10) 


A 1 AT T / 1 0\ 

0.1033 (18) 


A AOOA /A\ 

0.0220 (9) 


A AO A 1 / 1 OA 

0.0201 (12) 


0.0215 


(11) 


pic 
C15 


A AOOO 
0.0 11 1 


/1 OA 

(19) 


A A/1 C T 

0.0453 


/1 TA 

(13) 


A 1 OA /OA 

0.139 (3) 


A AOAO /1 TA 

0.0292 (13) 


A AC A /OA 

0.054 (2) 


0.0190 


(16) 


p i /- 
C16 


A AC./] 0 

0.0545 


/1 oa 
(17) 


A AOAA 
0.0 /OO 


/1 OA 

(18) 


A 1/10 /OA 

0. 14Z (5) 


A AO OA /1 A A 

0.0550 (14) 


A AA 10 /1 OA 

O.OOlo (18) 


0.041 (2) 


xto a 

N20 


A A1 O O 

0.0338 


/OA 

(8) 


A AO O A 

0.0320 


/OA 

(7) 


A AT OO ZO\ 

0.0382 (8) 


A A 1 1 1 /ZTA 

0.0111 (6) 


A AA£A /OA 

0.0060 (7) 


A A 1 AO* 

U.U1U / 


(o) 


C20 


A A/1 AO 

0.0408 


/•i 1 \ 

(11) 


A AT AO 

0.0368 


/OA 

(9) 


A AO /I 0 /AA 

0.0343 (9) 


A A 1 C A /OA 

0.0159 (8) 


A AAOO /OA 

0.0083 (8) 


u.uu /u 


(') 


C21 


A A/1 AO 

0.040Z 


/i i \ 

(11) 


A AO *7 A 

0.03 /9 


/OA 

(9) 


A AT A A /AA 

0.0340 (9) 


A A1 AA /OA 

0.0160 (8) 


A AAAO /OA 

0.0068 (8) 


n m no 


(o) 


L-22 


n AOOO 

0.0523 


(10) 


A AOOO 

0.0Z /8 


/OA 

(8) 


A A/1 0^/1 AA 

0.0455 (10) 


A AAOO /TA 

0.0082 (/) 


A A 1 AA /OA 
0.0100 (8) 


U.UlUj 


^7^ 
(') 


C23 


A AT OO 

0.0382 


/1 A A 

(10) 


A AO A"7 

0.030 / 


/OA 

(8) 


A AT H 1 / 1 AA 
0.03 / I (10) 


A AAO A /TA 

0.0084 (/) 


A A 1 OO /OA 

0.012 / (8) 


u.uu / 1 


(') 


C24 


a at /i n 

0.0349 


( 1 A\ 

(10) 


A AT O A 

0.0330 


(9) 


A ATTT /A\ 

0.0333 (9) 


A AAjC A SH\ 

0.0064 (7) 


A AACT ZO\ 

0.0053 (8) 


n ni rn 

U.U 1 Uj 


(') 


JNZ1 


A A /I O 1 

0.04s! 


/1 A A 

(10) 


A A/1 O 1 

0.0421 


/OA 

(9) 


A AC AA { 1 A\ 
0.0509 (10) 


0.0260 (8) 


A A 1 OA /0\ 

0.0120 (8) 


n m 1 ^ 

U.Ul 1 J 


(°) 


C25 


A AC /I 1 

0.0541 


( \ A\ 

(14) 


A AC CO 

0.0552 


/1 TA 

(13) 


A A££ C / 1 C\ 

0.0665 (15) 


A A*}1A 

0.0J10 (11) 


0.0122 (12) 


fl 007/1 
U.U2 /4 


(12) 


C26 


A AC OO 

0.0582 


(15) 


A AO A 

0.0530 


/1 o\ 

(13) 


a f\H i o n n\ 

0.0718 (17) 


0.0335 (12) 


0.0189 (13) 


A AA78 

U.UU 10 


n 7^ 
(12) 


xto a 

N30 


A ACO /I 

0.0524 


/ 1 1 A 

(11) 


A A A A 1 

0.0491 


/1 AA 

(10) 


A A A 1 T / 1 AA 

0.0413 (10) 


A AAOA /AA 

0.0029 (9) 


A A 1 1 A /A\ 

0.0119 (9) 


n ni 47 


(o) 


p T A 

C50 


A AT A /I 

0.0394 


/1 1 A 

(11) 


A A/I TA 

0.04 /9 


/i i\ 

(11) 


A AAAA /1 /IA 

0.0606 (14) 


A A 1 AO" / AA 

0.010/ (9) 


A A mi / 1 A\ 

0.00 /j (10) 


A AOOl 

U.U2 /3 


n i ^ 
( u ) 


C5 1 


a ao a c 
0.0343 


(10) 


A AO A 1 

0.0351 


/OA 

(9) 


A ACT /I /1 OA 

0.0534 (12) 


A A 1 AO /OA 

0.0169 (8 ) 


A A 1 AC 

0.0105 (9) 


U.U10V 


(°) 


poo 

C32 


0.030Z 


/OA 

(9) 


A AO CO 

0.0258 


/OA 

(8) 


A A/1CO /1 1A 

0.0453 (11) 


A A1 1 O /OA 
0.0112 (/) 


A AATA ZO\ 

0.00/9 (8) 


0.0096 


C71 


poo 

C33 


A AT oo 

0.035 / 


/l 1 \ 

(11) 


A AT 1 C 

0.03 15 


/OA 

(9) 


A ACO A / 1 O A 

0.0554 (12) 


A A 1 CO /OA 

0.015 / (8) 


0.01 JO (9) 


0.0080 


(8) 


C54 


A A/1 OO 

0.04 15 


/1 oa 
(12) 


A AOAC. 

0.0565 


/i AA 

(10) 


A AC. c 1 / 1 OA 

0.0551 (15) 


A AAOC /OA 

0.0085 (9) 


A AO H /I A 1 * 
0.021 / (10) 


0.0071 


(9) 


XTO 1 

JN5 1 


A ACAC 

0.0505 


pi 1 \ 

(11) 


A A/lOO 

0.04ZZ 


/AA 

(9) 


A A/1 /I A / 1 AA 

0.0446 (10) 


A AOOA /OA 

0.0286 (8) 


A AA£1 

0.0063 (8) 


0.0079 


(7) 


PTC 


a r\nnn 

0.0777 


('I oa 

(18) 


A A/I~0 /I 

0.0674 


/1 CA 

(15) 


A A A P"> / 1 T \ 

0.0462 (13) 


A A A OO / 1 A A 

0.0473 (14) 


A A1 11 /1A\ 

0.0131 (12) 


0.0064 


(11) 


p o a 

C56 


A AT A 1 
0.0 IV I 


/1 n\ 

(17) 


A f\£ 1 O 

0.0613 


(14) 


A ACOA /1 TA 

0.0520 (13) 


A A/1 1 A /1 TA 

0.0410 (13) 


A AAO 1 /1 0\ 

—0.0021 (12) 


0.0130 


(11) 


XT /I A 

JN40 


A A£ 1 O" 

0.061 / 


/1 CA 

(15) 


n a/:a 1 
U.0691 


M ^A 

(15) 


A AAOO /1 CA 

0.0688 (15) 


A A 1 0/1 /1 OA 

—0.0154 (12) 


A AA"70 /1 0\ 

0.00 /9 (12) 


0.0243 


(13) 


/"M a 
C40 


A A/10£ 

0.0426 


/1 TA 

(13) 


A AC^O 

0.0569 


(\ CA 

(15) 


A AAA /OA 
0.090 (2) 


A AAAA /1 1 A 
0.0009 (11) 


A AAO A /1 1\ 

—0.0024 (13) 


0.0387 


(15) 


a~m 1 
C41 


A A"3 O /I 

0.0324 


(11) 


0.0368 


/1 AA 

(10) 


A AO 1 A / 1 TA 
0.0816 (1 /) 


A A 1 AC /OA 

0.0105 (8) 


A AAO A 1 1 1 \ 
0.0084 (11) 


0.0233 


(11) 




0 096^ 




n 097? 




u. W / ZJ ^ 1 JJ 


\J.\J\J0 l yf > 


u.uizu \y ) 


0.0171 


(9) 


C43 


0.0392 


(12) 


0.0380 


(10) 


0.0768 (17) 


0.0117(9) 


0.0205 (11) 


0.0146 


(10) 


C44 


0.0524 


(15) 


0.0523 


(14) 


0.0772 (19) 


0.0009(11) 


0.0238 (14) 


0.0119 


(13) 


N41 


0.0376 


(9) 


0.0363 


(8) 


0.0659 (12) 


0.0194 (7) 


0.0112(9) 


0.0161 


(8) 


C45 


0.0474 


(13) 


0.0452 


(12) 


0.0766 (17) 


0.0202 (10) 


0.0191 (12) 


0.0115 


(11) 


C46 


0.0525 


(14) 


0.0541 


(13) 


0.0782 (17) 


0.0295 (11) 


0.0067 (13) 


0.0257 


(12) 



Geometric parameters (A, ") 



Mnl— Nl 


2.1928 (17) 


C25— H25A 


0.9800 


Mnl— N2 


2.2014(19) 


C25— H25B 


0.9800 


Mnl— N3 


2.2468 (19) 


C25— H25C 


0.9800 


Mnl— N4 


2.2535 (18) 


C26— H26A 


0.9800 


Mnl— N20 


2.2561 (16) 


C26— H26B 


0.9800 


Mnl— N10 


2.2659 (16) 


C26— H26C 


0.9800 


Nl— CI 


1.153 (3) 


N30— C34 


1.339 (3) 


CI— SI 


1.629 (2) 


N30— C30 


1.346 (3) 


N2— C2 


1.149 (3) 


N30— H30 


0.8800 


C2— S2 


1.630 (2) 


C30— C31 


1.355 (3) 


N3— C3 


1.145 (3) 


C30— H30A 


0.9500 
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C3 — S3 


1.633 (2) 


C31 — C32 


1 A 1 O /"> \ 

1.418 (3) 


N4 — C4 


1.148 (3) 


p i 1 T T") 1 

C3l — H3l 


0.9500 


C4 — z>4 


1.631 (2) 


nio XT') 1 

C32 — N31 


1.328 (3) 


XT 1 A /~< 1 A 

Nil) — C14 


1.341 (2) 


p ") -) PT> 

C32 — C33 


1.425 (3) 


JN 1 1) — C 1 0 


1.342 (3) 


P ") ") PI A 

C33 — C34 


1.352 (3) 


CIO — Cll 


1.366 (3) 


C33 — H33 


0.9500 


/"< 1 A TI1 A 

CIO — HIO 


a acaa 

0.9500 


p O ^ TTI /I 

C34 — H34 


A ACAA 

0.9500 


Cll — C12 


1 /I A O /"0 \ 

1.40s (3) 


XTO 1 1 /" 

N31 — C36 


1.456 (3) 


1 1 TT 1 1 

Cll — Hll 


A ACAA 

0.9500 


XT') 1 p ~) c 

N31 — L35 


1.461 (3) 


C12 — Nil 


1 OCA 

1.359 (3) 


C35 — H35A 


A AOAA 

0.9800 


C12 — C13 


1.402 (3) 


PTC TTT CD 

C35 — H35B 


A AOAA 

0.9800 


C13 — C14 


1 ni \ 

1.371 (3) 


C35 — H35C 


A AOAA 

0.9800 


p i o TT 1 1 

C13 — H13 


A ACAA 

0.9500 


p O /" T TT A 

C36 — H36A 


A AOAA 

0.9800 


/ 1 1 A TT 1 A 

C14 — H14 


A A C A A 

0.9500 


C36 — H36B 


A AOAA 

0.9800 


Nil — C16 


1.454 (4) 


C36 — H36C 


A AOAA 

0.9800 


Nil — C15 


1.456 (4) 


XT A A /' ^ A A 

N40 — C40 


1 O A A / /I \ 

1.349 (4) 


pi f Til f A 

C15 — H15A 


A AOAA 

0.9800 


XT A A A A 

N4U — C44 


1 1 C A / A \ 

1.350 (4) 


pi f TT 1 CT) 

C15 — H15B 


A AOAA 

0.9800 


XTyl A T T A A A 

N4U — H40A 


A OOAA 

0.8800 


p i r T T 1 C l~ A 

CI 5 — H15C 


A AOAA 

0.9800 


C40 — C4 1 


1.345 (4) 


c • \ c tti /: * 

do — HloA 


A AOAA 

0.9800 


p /» /A TT /I A 

C4U — H40 


A ACAA 

0.9500 


p i /- tti /: o 

Clo — Hlob 


A AOAA 

0.9800 


P A 1 p /I O 

L41 — C4Z 


1 A OA /") \ 

1.420 (3) 


p 1 /- TTI /- p 

C16 — H16C 


A AOAA 

0.9800 


/I 1 TT 1 1 

C41 — H41 


A ACAA 

0.9500 


N20 — C24 


1.344 (3) 


^ a i-i XT /I 1 

C42 — N4 1 


1.326 (3) 


N20 — C20 


1.346 (2) 


C42 — C43 


1.425 (3) 


C20 — C2 1 


1.365 (3) 


C43 — C44 


1.335 (4) 


p '"N /-\ T TA /\ 

C20 — H20 


0.9500 


/n T T A 1 

C43 — H43 


0.9500 


p ^ -1 PH 

C21 — C22 


1.413 (3) 


P (1/1 T T A A 

C44 — H44 


0.9500 


PT 1 T y\ 1 

C21 — H21 


0.9500 


XT A 1 /" < a C 

N41 — C45 


1.453 (3) 


C22 — N21 


1 ICC /^>\ 

1.355 (2) 


N41 — C46 


1.457 (3) 


C22— C23 


1.411 (3) 


C45— H45A 


0.9800 


C23— C24 


1.368 (3) 


C45— H45B 


0.9800 


r • ~) -> ttt) 

Cz3 — Hz 3 


A ACAA 

0.9500 


P /I r TT^rr" 

C45 — H45C 


A AOAA 

0.9800 


P ~) /I T T^ yl 

L24 — Hz4 


A ACAA 

0.9500 


p /I y- TT/1/^A 

C4o — H46A 


A AOAA 

0.9800 


\Ti 1 PI /" 

N21 — C26 


1.452 (3) 


C46 — H46B 


A AOAA 

0.9800 


N21 — C25 


1.457 (3) 


f ^ a f~ T T A / (~ ' 

C46 — H46C 


A AOAA 

0.9800 


XT 1 A 4 1 XT1 

Nl — Mnl — N2 


AO TO {H\ 

92.28 (7) 


XT1 1 PTC TT1CT1 

Nzl — LZ5 — H25B 


1 AA C 

109.5 


XT 1 A J 1 \n 

Nl — Mnl — N3 


OA "7A ZO\ 

89.70 (8) 


TT^f a PTC TTTCT) 

H25A — C25 — H25B 


109.5 


N2 — Mnl — N3 


1 TT AO /T\ 

177.98 (7) 


XTT 1 i~^ r \ C TT1C p 

N21 — C25 — H25C 


109.5 


XT 1 A A 1 XT A 

Nl — Mnl — N4 


1 TO TO /T\ 

178.78 (7) 


H25A — C25 — H25C 


1 AA C 

109.5 


XT1 A J„ 1 XT /I 

Nz — Mnl — N4 


OO T ZT /0\ 

88.76 (8) 


H25B — C25 — H25C 


1 AA C 

109.5 


XTO A J 1 \T/I 

N3 — Mnl — N4 


OA 1 ZO\ 

89.26 (8) 


XTT 1 /-■"">/ TT^/- * 

N2 1 — C26 — H26A 


109.5 


XT1 AT 1 \Tin 

Nl — Mnl — N20 


92.86 (6) 


N21 — C26 — H26B 


1 AA C 

109.5 


JNz — Mnl — N/U 


AO C"7 /T\ 

92.5 / (/) 


H26A — L26 — H26B 


1 AA C 

109.5 


N3— Mnl— N20 


87.73 (7) 


N21— C26— H26C 


109.5 


N4— Mnl— N20 


87.73 (6) 


H26A— C26— H26C 


109.5 


Nl— Mnl— NIO 


91.48(6) 


H26B— C26— H26C 


109.5 


N2— Mnl— NIO 


91.46 (7) 


C34— N30— C30 


120.9 (2) 


N3— Mnl— NIO 


88.08 (7) 


C34— N30— H30 


119.6 



Acta Cryst. (2012). E68, m1528 



sup-7 



supplementary materials 



XT /I A 4 1 \T 1 A 

N4 — Mnl — NIO 


on OH / £L\ 

87.86 (6) 


N20 — Mnl — NIO 


173.95 (6) 


p i XT 1 A /f 1 

CI — N 1 — Mnl 


168.73 (18) 


XT 1 f~1 1 C 1 

Nl — CI — SI 


178.8 (2) 


p <o XTO lll„l 

C2 — N2 — Mnl 


1 >io /i n\ 

163.48 (19) 


XT'"! /"'O CO 

N2 — C2 — a 2 


1 nc\ a /o\ 

179.9 (3) 


p O XT') "\ 4 1 

C3 — N3 — Mnl 


1 CA ^ A /1 0\ 

150.20 (18) 


XT'} /""'O CO 

N3 — C3 — S3 


179.7 (2) 


p a XT/1 A 4« 1 

C4 — N 4 — Mn 1 


14/. Z4 (19) 


XT A P /I C A 

N4 — C4 — S4 


1 *7 A O /O \ 

179.3 (2) 


p 1 ,1 XT 1 A P 1 A 

C14 — NIO — CIO 


1 1 c in / 1 n\ 

115.37 (17) 


P 1 ,1 X T 1 A A /f 1 

C 1 4 — N 1 0 — Mn 1 


123.78 (13) 


pi A XT 1 A A A 1 

CIO — N 10 — Mnl 


1 O A Of / 1 O \ 

120.85 (13) 


XT 1 A P J r\ p 1 1 

NIO — CIO — Cll 


10,1 A 1 / 1 A\ 

124.47 (19) 


XT 1 A /" 1 1 A T T 1 A 

NIO — CIO — H10 


117.8 


p i -i /"■< | /\ T T 1 A 

Cll — CIO — H10 


117.8 


CIO — Cll — C12 


1 TA 1 /1\ 

IzO.l (z) 


/"* 1 A n 1 TT11 

CIO — Cll — Hll 


1 *">A A 

120.0 


p i o /~i -i i T T 1 1 

C12 — Cll — Hll 


120.0 


XT 11 no rii i 

Nil — C12 — CI 3 


123.0 (z) 


xt 11 no i i 
N 1 1 — Clz — Cll 


1 O 1 /I ZO\ 

12 1.4 (2) 


/~1 1 O P 1 O P 1 1 

C13 — C12 — Cll 


1 1 r /l / 1 o\ 

115.61 (18) 


C14 — C13 — C12 


1 1 A "7A /1 A\ 

1 19.70 (19) 


/"i 1 /I P 1 O TT 1 O 

C14 — C13 — H13 


1 OA O 

120.2 


C12 — C13 — H13 


1 OA O 

120.2 


XT 1 A P 1 H /~1 1 O 

NIO — C14 — C13 


1 O A "7 A / 1 A\ 

124.79 (19) 


XT 1 A l~ ^ 1 A T T 1 /I 

NIO — C14 — H14 


117.6 


pi f~^i A T T 1 yl 

C13 — C14 — H14 


1 1 *7 

117.6 


pn xt 1 1 n/; 

Clz — Nil — Clo 


ill ^ /T\ 

121.6 (3) 


/~~~\ 10 XT 1 1 /" 1 

C12 — Nil — C15 


1 O A O /O \ 

120.2 (2) 


p i /-- X T 1 1 P -1 f" 

C16 — Nil — C15 


1 1 o o /o\ 

118.2 (2) 


XT 1 1 PI r TT1CA 

N 1 1 — C 1 5 — H 1 5 A 


1 An c 

109.5 


XT 11 PI f TT1 cn 

Nil — C 1 5 — H 1 5 B 


1 An c 

109.5 


TT1 f » p 1 r TT1 f I - ") 

HI 5 A — C15 — H15B 


109.5 


XT 1 1 P 1 C TT1 C P 

Nil — Cl5 — H15C 


109.5 


TT1CA 1 C TT1 r/ 1 

HI 5 A — C15 — H15C 


1 A A C 

109.5 


TT1CF5 PK tti f n 

H15B — CI 5 — H15C 


1 AA C 

109.5 


XT 1 1 P 1 /" T T 1 /" A 

Nil — Clo — H16A 


109.5 


XT11 1 /_ TT 1 ZTT"> 

Nil — C 1 6 — H 1 6B 


1 AA C 

109.5 


tti /: a p i / tti /_ ri 

HloA — Clo — H16B 


1 An c 

109.5 


XT11 C ' 1 /- T T 1 Z^/" 1 

Nil — C 1 6 — H 1 6C 


1 AA C 

109.5 


TT1ZTA p 1 / TTI /T/" 1 

HloA — Clo — HloC 


1 AA C 

109.5 


tti /n PI/' TT 1 /"P 

H16B — Clo — HloC 


1 AA C 

109.5 


C24— N20— C20 


115.08 (16) 


C24— N20— Mnl 


124.47 (13) 


C20— N20— Mnl 


120.43 (13) 


N20— C20— C2l 


124.96 (18) 


N20— C20— H20 


117.5 


C2l— C20— H20 


117.5 



P OA XT') A T TO A 

C 3 0 — N 3 0 — H3 0 


H9.6 


"V to A /~1 1 A /"I O 1 

N30 — C30 — C3l 


121.2 (2) 


XTOA POA T TO A A 

N30 — C30 — H30A 


1 1 A A 

119.4 


PO 1 POA TTOAA 

C3 1 — C30 — H30A 


1 1 A /I 

119.4 


P O A P O 1 P O O 

C30 — C31 — C32 


1 O A A /O \ 

120.0 (2) 


POA PO 1 TTO 1 

C30 — C31 — H31 


120.0 


P O O P O 1 T TO 1 

C32 — C3l — H31 


120.0 


XTO 1 POO PO 1 

N31 — C32 — C31 


101 TO /10\ 

121.73 (18) 


XTO 1 POO POO 

N3 1 — C32 — C33 


101 ~7 A /I 0\ 

121.70 (18) 


/~1 O 1 /~1 O ^ /T> "> 

C31 — C32 — C33 


1 1 x ^ ^7 /1 /"Y\ 

1 16.57 (19) 


P O /I P O O P o o 

C34 — C33 — C32 


1 O A A /O \ 

120.0 (2) 


p ■-} A POO TTOO 

C34 — C33 — H33 


120.0 


PTl POO TTOO 

C32 — C33 — H33 


1 OA A 

120.0 


XTOA PO A POO 

N30 — C34 — C33 


1 O 1 A /ON 

121.4 (2) 


X TO A /~10 A TTO A 

N30 — C34 — H34 


119.3 


/~10 O <l 111 -1 

C33 — C34 — H34 


119.3 


POO XTO 1 PO/" 

C32 — N31 — C36 


101 A £1 i 1 0\ 

121.46 (18) 


POO XTOI /-•-> — 

C32 — N3l — C35 


101 C O /1T\ 

12 1 .58 (17) 


/~1 O X TO 1 /""I ^ 

C36 — N31 — C35 


1 \ s r\ c /1 f\ \ 

1 1 6.95 (19) 


XTO 1 P O C TTTf A 

N3 1 — C35 — H35A 


109.5 


xto 1 p o c tto m 

N3 1 — C35 — H35B 


1 AA C 

109.5 


lyif A /"I O C TTO ^T~» 

H35A — C35 — H35B 


109.5 


X TO 1 /~1 "1 ^ III f pi 

N3 1 — C35 — H35C 


109.5 


TTOC A POC TTOCP 

H35A — C35 — H35C 


109.5 


T TO C T") P O C TTTf p 

H35B — C35 — H35C 


1 AA C 

109.5 


X TO 1 /"< O f TTI /" t 

N31 — C36 — H36A 


109.5 


X TO 1 /~1 O v' - TTO I~*k 

N3 1 — C36 — H36B 


109.5 


TTO/' A PO/" TTO/'T* 

H36A — C36 — H36B 


109.5 


XTO 1 PO/" TTOPP 

N31 — C36 — H36C 


1 AA C 

109.5 


TTO/" A P< ~) S T TO /" / s 

H36A — C36 — H36C 


109.5 


TTO /"f% /~1 O /" TTO/" /~1 

H36B — C36 — H36C 


109.5 


P /I A X T A A P /I /I 

C40 — N40 — C44 


1 ^ A i~l /O \ 

120.7 (3) 


p /I A XT/IA TTylAA 

C40 — N 40 — H40 A 


1 1 A H 

119.7 


C44 — N40 — H40A 


119.7 


C4l — C40 — N40 


1 O 1 o /o \ 

121.3 (3) 


P /I 1 n /in TT/1A 

C41 — C40 — H40 


1 1 A /I 

119.4 


XT/IA p A A TT/fA 

N40 — C40 — H40 


1 1 A /I 

119.4 


P /I A P /I 1 P /I O 

C40 — C4 1 — C42 


1 O A 1 /O \ 

120.1 (2) 


P A A P /I 1 T T A 1 

C40 — C41 — H41 


120.0 


P /I O P /l 1 TT A 1 

C42 — C4l — H4l 


120.0 


XT >1 1 P A O P /I 1 

N41 — C42 — C41 


121.6 (2) 


XT A 1 P /I O P yl O 

N4 1 — C42 — C43 


1 OO f\1 / 1 A\ 

122.07 (19) 


P A 1 P /I O P /I O 

C4l — C42 — C43 


116.3 (2) 


C44— C43— C42 


120.5 (2) 


C44— C43— H43 


119.7 


C42— C43— H43 


119.7 


C43 C44 N40 


121.1 (3) 


C43— C44— H44 


119.4 


N40— C44— H44 


119.4 
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LzU — Lz 1 — Czz 


1 1 A HA /I OX 

119.79 (18) 


/^/ll XT/I 1 f ' A C 

C4z — JN41 — C45 




121.17 (18) 


C20 — C21 — H21 


120.1 


C42 — N 4 1 — C4 6 




121.77 (19) 


/-"II c ' -n 1 TT^I 

C22 — C2 1 — H2 1 


120.1 


p<f XT/11 f ' A f 

C45 — N41 — C46 




117.0 (2) 


N2 1 — C22 — C23 


1^1 AO / 1 0\ 

123.08 (18) 


\T< 1 f ' AT TT/|f A 

N41 — C45 — H45A 




1 AA C 

109.5 


Nil — Lzz — Cz 1 


111 /If /i o\ 

121.45 (18) 


XT/I 1 f ' A C 11 A Cl~i 

N41 — L45 — H45B 




1 AA C 

109.5 


C23 — C22 — C2 1 


115.47 (17) 


T T A c A AC 11 A C F"l 

H45A — C45 — H45B 




109.5 


C24 — C23 — C22 


119.75 (18) 


XT.11 nylf TT/|f /n 

N41 — C45 — H45C 




1 AA C 

109.5 


C24 — C23 — H23 


120.1 


T T A C A /If" TT/|f t~\ 

H45A — C45 — H45C 




109.5 


C i ~\ ~\ C ' "\^> TTT5 

Lzz — Czi — Hz3 


lzO.l 


llACTi Z" 1 A C TT/ICr 1 

H45B — L45 — H45L 




1 AA C 

109.5 


N20 — C24 — C23 


1 'I /I AC / 1 0\ 

124.95 (18) 


\T A 1 f~\ A /~ T T A £~ A 

N4 1 — C46 — H46 A 




109.5 


M9fl r^ZL W9A 
1NZU V^Z^t nZ4 


117^ 






1 OQ ^ 


C23— C24— H24 


117.5 


H46A— C46— H46B 




109.5 


C22— N21— C26 


121.37(19) 


N41— C46— H46C 




109.5 


C22— N21— C25 


120.15 (18) 


H46A— C46— H46C 




109.5 


C26— N21— C25 


118.46(18) 


H46B— C46— H46C 




109.5 


N21— C25— H25A 


109.5 








Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


N30— H30-S4 


0.88 


2.36 


3.217 (2) 


165 


N40— H40^-S3 i 


0.88 


2.35 


3.213 (3) 


166 



Symmetry code: (i) x+ 1 , y+ 1 , z+1 . 
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